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@ Producing an optical fiber tap coupler. 

@ A throughput fibre (4) for an optical fibre tap 
coupler Is provided with an elliptical optical 
surface (8) by positioning the throughput fibre 
(4) in a circular groove (20) in a stainless steel 
Jig (10) and polishing or cutting away a portion 
(4*) of the throughput fibre (4), which portion 
(41 projects beyond flats (24) of the jig (10), the. 
flats (24) being tangential to the groove (20). A 
tap fibre (6) for the coupler Is provided with 
inclined, end elliptical optical surface (14) by 
inserting the fibre (6) through a bore (42) in a 
further stainless steel jig and polishing or cut- 
ting away a portion of the tap fibre (6) which 
projects beyond an inclined surface of the jig. 
The angle of the inclined surface in relation to 
the longitudinal axis of the bore detenmines the 
area of the end optical surface (14). 
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This invention relates to the production of an opt- 
ical fibre tap coupler comprising an optical throughput 
fibre and an optical tap fibre. 

It is desirable to provide coupling between optical 
fibres, so-called tap couplers, for the splitting of opt- 
ical signals from a single fibre. This is normally ac- 
complished by joining the fibres in some manner. 

It is shown in U.S. Patent 4,669,820 where two fi- 
bres can be Joined by grinding the surfaces of the fi- 
bres and joining them together. While this is in princi- 
pal a good splicing technique, improvements have 
been made to this teaching malcing substantial en- 
hancements to the tap connection. In the teaching of 
U.S. Patent 4,669,820, the fibres are ground to a pos- 
ition well into the core of the material, and then joined 
such that the joined fibre center is not at the apex of 
the fiber, but rather offset from it. As the evanescent 
and refractive coupling of the fibres Is maximized at 
the apex, the coupling is not as efficient as it could be. 
Furthermore, the fibre is not ground at the free end 
of the fibre which too would have an effect on the opt- 
ical quality of the splice. 

It Is an object of the invention therefore to provide 
an improved optical tap fibre. 

In order to provide an effective optical connection 
between the throughput fibre and the tap fibre, the 
throughput fibre must be formed with an elliptical opt- 
ical surface extending lengthwise thereof and the tap 
fibre must be formed with an elliptical optical surface 
extending obliquely across an end of the tap fibre. 

The present invention is intended to provide a tap 
coupler and a method of producing the same, as well 
as an apparatus for, accurately forming said elliptical 
optical surfaces so that a desired light splitting ratio 
and low light loss are achieved. 

According to one aspect thereof, an optical fibre 
tap coupler (2), comprises a length of through put fibre 
(4), and a tap fibre (6), where the tap coupler is char- 
acterized in that the throughput fibre (4) includes a 
first elliptical optical surface (8) extending lengthwise 
of the throughput fibre (4) and an end of the tap fibre 
(6) includes a second elliptical optical surface (14) ex- 
tending obliquely across said end of the tap fibre (6), 
the two optical surfeces being joined to form an opt- 
ical interface. 

According to another aspect thereof, the inven- 
tion consists in a method of preparing an optical 
throughput fibre and/or a plastic optical tap fibre, for 
an optical tap coupler, the method being character- 
ized by the steps of: forming intermediate the length 
of the throughput fibre, a first elliptical optical surface 
extending lengthwise of the throughput fibre; and/or 
forming on an end of the tap fibre, a second elliptical 
optical surface extending obliquely across the said 
end of the tap fibre, and joining the two elliptical sur- 
faces. 

In the preferred method, the first and/or the sec- 
ond optical surfac is produced by the steps of; con- 



fining the optical fibre in a jig so that a predetermined 
portion of the fibre projects from at least on flat sur- 
fac of the jig; and removing said projecting pr deter- 
mined portion by polishing it or cutting it away, up to 
5 said at least one flat surface, thereby to produce said 
elliptical optical surface. 

The location of the fibre in relation to the flat sur- 
face or surfaces of the jig can accurately be deter- 
mined during the manufacture of the Jig so that an opt- 

10 ical surface of the desired dimensions can be pro- 
duced on the fibre, no great skill being required In or- 
der to achieve this. Although the projecting predeter- 
mined portion of the fibre is, for optimum results, re- 
moved by polishing, adequate results may be ach- 

15 ieved, for example in the field, where the fibre is of 
plastic material, by cutting away said predetermined 
portion, by means of a razor blade. 

According to another aspect thereof the present 
invention consists in a jig for use in forming an optical 

20 throughput fibre for an optical tap coupler, with an el- 
liptical optical surface extending lengthwise of the 
throughput fibre, the jig comprising a block made of 
a hard material, for example stainless steel, and hav- 
ing formed therein an arcuate peripheral fibre receiv- 

25 ing groove having a base of a predetermined cross 
sectional radius, respective flats of a pair of opposed, 
elongate flats bounding each side of the groove and 
being tangential therewith so that the depth of the 
groove is progressively reduced towards the longitu- 

30 dinal centre of the flats to a predetermined fraction of 
said predetermined cross sectional radius. 

The depth of the groove will determine the area 
of the optical surface formed on a throughput fibre, 
and thus the light splitting ratio of the optical coupler 

35 which is to comprise the throughput fibre. 

The groove may be circular, a plurality of said 
pairs of flats being distributed about the circumfer- 
ence of the groove and each pair of flats progressive- 
ly reducing the depth of the groove towards the long- 

40 itudinal centre of the flats of the pair to a different pre- 
determined fraction of said predetermined radius. 
Thus the jig can be used to prepare throughput fibers 
for optical couplers having different light splitting ra- 
tios. 

45 According to a further aspect thereof, the present 

invention consists in a jig for use in forming on an end 
of a tap fibre for an optical tap coupler, an elliptical 
optical surface extending obliquely across said tap fi- 
bre, the jig comprising a block made of a hard mate- 

50 rial, for example stainless steel, having a through, fi- 
bre receiving, rectilinear bore, opening atone end into 
a first surface of the block, the opposite end of the 
bore opening into a flat second surface of the block, 
the flat second surface being inclined by a predeter- 

55 mined angi with respect to the longitudinal axis of 
the bore whereby the bore has an elliptical mouth 
opening into th inclined second surface. 

The angle of th fiat second surfac , which may 
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for xample b 15**, determines the area of the ellipt- 
ical optical surface to be provided on th tap fibre. 
Thus the jig will be constructed so that the flat second 
surface Is angled according to the area of the optical 
surface to be produced on a through fibre to which the 
tap fibre Is to be optically connected to produce an 
optical tap coupler. 

The optical coupler may be produced by laying 
the throughput fibre In an arcuate groove in a flat sur- 
face of an optical tap coupler housing, the radius of 
the arcuate groove of the housing being equal to the 
radius of the arcuate groove in the jig for the through- 
put fibre, laying the tap fibre in a rectilinear groove in 
the flat surface of the housing, which groove commu- 
nicates with the arcuate groove in the fiat surface of 
the housing, with the optical surface of the tap fibre 
in alignment with the optical surface of the throughput 
fibre, and optically connecting said optical surfaces 
by means of a refractive index matching medium 
thereby to produce the coupler. 

The advantage of making the radius of the arc- 
uate groove in the housing, equal to the radius of the 
arcuate groove in the jig for the throughput fibre, Is 
that by virtue of Its plastic memory, the throughput fi- 
bre retains the radius of the arcuate groove In the jig 
so that when the throughput fibre is laid in the arcuate 
groove of the housing it cannot rotate so as to cause 
misalignment between the optical surfaces of the 
throughput fibre and the tap fibre. 

An embodiment of the present Invention will now 
be described by way of example with reference to the 
accompanying drawings in which; 

Figure 1 is an enlarged Isometric view of an opt- 
ical fibre tap coupler; 

Figure 2 is an enlarged isometric view of the 
throughput fibre of the coupler, when prepared for 
connection to the tap fibre thereof; 
Figure 3 is an enlarged isometric view of the tap 
fibre when prepared for connection to the 
throughput fibre; 

Figure 4 is an enlarged side view, not drawn to 
scale, of a jig for preparing the throughput fibers 
of optical fibre tap couplers, for optical connec- 
tion to the tap fibers thereof, one optical fibre be- 
ing shown in the jig; 

Figure 5 Is an end view of the Jig of Figure 4; 
Figure 6 is an enlarged top plan view of a jig for 
preparing the tap fibers of optical fibre tap cou- 
plers for optical connection to the throughput fib- 
ers thereof; 

Figure 7 is a view taken on the lines 7-7 of Figure 

6; 

Figure 8 Is an enlarged fragmentary sectional 
view illustrating details of Figure 7 and showing 
part of an optical cable in th jig; 
Figure 9 Is an enlarged isometric view of a hous- 
ing of a fibre optic tap connector; and 
Figure 10 is an enlarged isometric view showing 



the fibre optical tap coupler assembled to the 
housing to provid the tap connector, and fibre 
optic cables connected to the fibre optic tap cou- 
pler. 

5 As shown in Figure 1 a fibre optic coupler 2 com- 

prises a throughput plastic optical fibre 4 and a tap 
plastic optical fibre 6. The fibers 4 and 6 are without 
protective Jackets, the cladding of the fibers accord- 
ingly being exposed. For use in temperature ranges 

10 of -^O'^C to +85<'C, the fibers 4 and 6 are preferably 
made of polymethyl methacrylate, and for use In tem- 
perature ranges of -40*C to +125**C the fibers 4 and 
6 are preferably made of polycarbonate. In the pres- 
ent example, the outside diameter of each of the f ib- 

1$ ers 4 and 5 is 1 ,000 micrometers, where the fibre core 
is 960 micrometers with a 20 micrometer thick clad- 
ding therearound. 

A method of producing the tap coupler 2 will now 
be described with reference to Figures 2 to 10. 

20 The throughput fibre 4 is prepared for optical con- 

nection with the tap fibre 6 by producing a flat, ellipt- 
ical, axially extending optical surface 8 on the fibre 4 
as shown In Figure 2, with the aid of a first jig 10 which 
is shown in Figures 4 and 5. The tap fibre 6 is pre- 

25 pared for optical connection to the throughput fibre 4 
by producing, with the aid of a second Jig 12, which is 
shown in Figures 6 to 8, an inclined elliptical flat end 
surface 14 on the fibre 6 which surface is complimen- 
tary with the optical surface 8 of the fibre 4. 

30 The jig 10, which Is preferably made of a hard, 

corrosion resistant material, for example stainless 
steel, is In the form of a one piece block having oppo- 
site major flat sides 16 and a peripheral surface 18 
therebetween. The jig 10 is of substantially equal 

35 height and width, the thickness of the Jig 10 being 
equal to some 0.4 times its height or width. There ex- 
tends into the peripheral surface 18, centrally of Its 
width, as shown in Figure 5, a continuous circular per- 
ipheral groove 20 having an inside diameter D of 50 

40 mm and a radially inwardly bowed, constant cross 
section, smoothly arcuate base 21 . The base 21 has 
a cross sectional radius of 0.51 mm for receiving the 
throughput fibre 4 with minimal clearance. The per- 
ipheral surface 18 has four symmetrically arranged 

45 arcuate portions on each side of the groove 20, each 
portion 22 having a radius of 28 mm. The peripheral 
surface 18 is formed with four flats 24, 26, 28 and 30, 
respectively, on each side of the groove 20 and being 
tangential therewith, each of these flats being located 

50 between two of the arcuate portions 22. The arcuate 
base 21 of the groove 20 is spaced radially inwardly 
from the peripheral surface 18 to the greatest extent 
along the arcuate portions 22 and to a progressively 
smaller extent towards the longitudinal centers of the 

55 flats 22, 26, 28 and 30. The depth of the groove 20 at 
the centre of the flat 24 Is 0.925 mm, the depth of the 
groove 20 at the centre of the flat 26 is 0.930 mm, the 
depth of the groove 20 at the centre of the flat 28 Is 
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0.915 mm and the depth of the groove 20 at th centre 
of th flat 30 is 0.920 mm; according to the present 
example. 

In order to produce an optical surface 8 on the 
throughput fibre 4, having a depth of 0.075 mm, the s 
fibre 4 is laid in the groove 20, as shown in Figure 4. 
to extend between the flats 24 and between the arc- 
uate portions 22 of each of the two pairs of portions 
22 which are adjacent to the flats 24. With the fibre 
so positioned, a segment 4* of the fibre 4, having a io 
length of 3.864 mm, projects to a maximum extent of 
0.075 mm radially outwardly of the flats 24. With the 
fibre 4 secured in this position the segment 4' is pol- 
ished away down to the surfaces of the flats 24, 
thereby producing an optical surface 8 of a depth of 15 
0.075 mm, a width of 0.526 mm, and a length of 3.864 
mm. The throughput fibre 4 is then cut to a desired 
length and the ends thereof are preferably polished to 
provide flat optical surfaces extending normally of the 
longitudinal axis of the fibre. Although it is preferred 20 
that the segment 4' is removed by polishing, it may, 
be cut away, by means of a razor blade. By reason of 
its plastic memory, the throughput fibre 4 retains the 
radius, namely 25 mm, to which it was bent around the 
base 21 of the groove 20. 25 

Each pair of the fiats 24, 26, 28 and 30 is dimen- 
sioned relative to the groove 20, to enable a through- 
put fibre 4 to be provided with an optical surface of a 
different depth. Thus, if the depth of the optical sur- 
face 8 Is to be 0.070 mm, then the fibre 4 is placed 30 
between the flats 26. If the depth of the surface 8 is 
to be 0.085 mm, then the fibre 4 is placed between 
the flats 28 and if the depth of the optical surface 4 
is to be 0.080 mm then the fibre 4 is placed between 
the flats 30. In each case, the segment 4' is removed 35 
in the manner described above. In ail cases, the ellipt- 
ical surface extends into the cladding, giving an opt- 
ical window into the tap fibre. 

In the case of the above examples, a tolerance of 
plus or minus 0.001 mm is acceptable. 40 

The second jig 12, which is shown in Figures 6 to 
8. for the tap fibre 6 is in the form of a block of a hard, 
erosion resistant material, for example stainless steel, 
as in the case of the jig 10. The jig 12 has opposite, 
parallel side faces 32, opposite parallel front and rear 45 
faces 34 and 36, respectively, and a bottom face 38 
extending normally of the faces 32, 34 and 36. The 
front face 34 is higher than the rear face 36 so that the 
top face 40 of the jig 12 is angled by 1 5"" with respect 
to the bottom face 38 and slopes downwardly towards so 
the rear face 36. A horizontal bore 42 parallel with the 
bottom face 38 has a cable Jacket receiving, larger 
cross section portion 44, having a diameter slightly 
exceeding 2.2mm, opening into the front face 34 and 
communicating with a smaller cross section fibre re- 55 
ceiving bore portion 46. having a diameter slightly ex- 
ceeding 1mm, and having an elliptical mouth 47 open- 
ing into the angled top face 40 of the jig 12. The top 



fac 40 is angled by 1 5" with r spect to th longitudi- 
nal axis of the bor 42, in the embodiment shown. 

Inordertoprdvid the inclined optical nd face 14 
of the tap fibre 6, an end portion of the fibre 6 is strip- 
ped of its cable jacket 48 and is Inserted into the bore 
42 by way of the front face 34 of the jig 12 so that the 
stripped end portion of the fibre 6 is received in the 
bore portion 46 and the adjacent part of the cable 
jacket 48, which has an outside diameter of 2.2mm, 
is received in the bore portion 44, as shown in Figure 
8. The free end 50 (indicated in broken lines in Figure 
8) of the fibre 6 protrudes from the mouth 47 above 
the surface 40 of the jig 12. 

In order to provide the optical surface 14 the pro- 
truding end 50 is preferably polished away, or is cut 
away,' down to the top face 40 of the jig 12. Thereby, 
the free end of the fibre 6 is provided with an optical 
surface 14, which is angled by 1 5** with respect to the 
longitudinal axis of the fibre 6 and has the elliptical 
shape of the mouth 47 of the bore portion 46. The opt- 
ical surface 14 is of the same length, namely 3.864 
mm as the optical surface 4, but has a width of 1 .0 
mm. 

The angle of the top face 40 may be more than, 
or less than, 15"" in dependence upon the required 
length of the optical end face 14 and thus upon the re- 
quired light splitting ratio of the optical tap coupler to 
be produced, the length of the optical surface 8 of the 
throughput fibre 4 being appropriately dimen- 
sioned.Thereby the output power of the coupler may 
be selected to be 90% to 10%, 80% to 20% or 70% to 
30%, for example. 

An optical fibre tap coupler housing 52 compris- 
es, as shown in Figure 9, a flat elongate base 54 hav- 
ing a top face 55 at one end of which is a first optical 
cable retention block 56 and at the other end of which 
Is a second optical cable retention block 58. The block 
58 has, opening into its upper face, an optical cable 
retention clip receiving recess 60 through which ex- 
tends a first optical cable receiving through bore 62 
opening into a front face 64 and a rear face 66 of the 
block 56. The block 58 has, opening into Its upper 
face, second and third optical cable retention clip re- 
ceiving recesses 68 and 70. respectively. Second and 
third optical cable receiving through bores 72 and 74, 
respectively, extend through the recesses 68 and 70, 
respectively, each of the bores 72 and 74 opening into 
both a front face 76 and a rear face 78 of the block 
58. The bore 62 communicates at the rear face 66, 
with an optical cable receiving groove 80 In the top 
face 55. which in turn communicates with one end of 
an arcuate, throughput fibre receiving groove 82 of 
smaller cross section than the groove 80. The groove 
82 is curved about the same radius namely 25mm as 
the groove 20 in the jig 10. The other end of the 
groove 82 communicates with an optical cable receiv- 
ing groove 84 which In turn communicates with the 
bore 72. There extends from an optical cable recelv- 
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Ing groove 86 communicating with the bore 74, one 
end of a rectilinear tap fibre receiving groove 88, the 
other end of which communicates with the groove 82 
about half way along its length. 

The throughput fibre 4 and the tap fibre 6 having s 
been provided with their optical surfaces, 8 and 14, 
respectively, in the manner described above, the 
throughput fibre 4 is laid in the arcuate groove 82 and 
the tap fibre 6 is laid in the rectilinear groove 88, the 
optical face 8 of the fibre 4 being aligned with optical io 
face 14 of the fibre 6. Since the throughput fibre 4 re- 
tains the radius imparted to it by the groove 20 of the 
jig 10, as mentioned above, and since the groove 82 
of the housing 52 is of the same radius as the groove 
20, the fibre 4 cannot rotate in the groove 82 so as to 15 
bring about misalignment between the optical faces 8 
and 14. The optical faces 8 and 14 may be optically 
connected by means of a refractive index matching 
material having the same refractive index as the 
cores of the fibers 4 and 6. if these cores are of poly- 20 
methyl methacrylate, said refractive index will be 
1 .492 and if the cores are of polycarbonate, said re- 
fractive index will be 1.586. 

Alternatively, the optical faces 8 and 14 may be 
optically connected by means of a solution of polyme- 25 
thyl methacrylate plastic fibre in methylene chloride, 
which provides a true bond. 

An appropriate refractive index matching material 
90 is then placed at the free end of each of the fibers 
4 and 6. A cover plate (not shown) is then secured to 30 
the base 54 so as to cover the top face 55 thereof, and 
retention clips 100 are placed in initial positions in the 
recesses 60, 68 and 70. 

By virtue of the operations described above, a fi- 
bre optical tap connector 92 has been provided for as 
supply to an end user for connecting fibre optic cables 
94, 98 and 98, each having the fibre end portion which 
has been stripped of its cable jacket, in use of the con- 
nector 92, cable 94 is inserted through the bore 62 
from the face 64 of the block 56 so that the free end 40 
of the fibre of the cable 94 engages in the index 
matching material 90 at one end of the throughput fi- 
bre 4 and butts against the free end thereof. The 
cable 96 is inserted through the bore 72 from the face 
76 of the block 58 so that the free end of the fibre of 45 
the cable 96 engages In the index matching material 
90 at the other end of the throughput fibre 4 and butts 
against the free end thereof. The cable 98 is inserted 
through the bore 74, from the face 76 of the block 58 
so that the free end of the fibre of the cable 98 engag- so 
es in the index matching material 90 at the free end 
of the fibre 6 and butts thereagainst. In order to se- 
cure the cables 94, 96 and 98 to the connector 92, 
each cable retention clip 100 is pressed down, from 
its Initial position into the respective recesses 60, 68 55 
and 70 wher by retention legs on each dip straddle 
and bite into the cable jacket of the respective cable. 

it has been found that the light splitting ratio of an 



optical fibre tap coupler produced as described above 
with respect to the embodiments shown amounts to 
1:8.5, the excess loss amounting to no more than 
IdB. The method described above of preparing the 
throughput and the tap fibers may also be used with 
glass fibers, for example, plastic dad silica fibers or 
hard clad silica fibers, although the optical surfaces 
8 and 14 are then produced by polishing rather than 
cutting. 



Claims 

1. An optical tap coupler (2), comprising a length of 
throughput fibre (4), and a tap fibre (6), the tap 
coupler being characterized in that the through- 
put fibre (4) indudes a first elliptical optical sur- 
face (8) extending lengthwise of the throughput 
fibre (4) and an end of the tap fibre (6) includes 
a second elliptical optical surface (14) extending 
obliquely across said end of the tap fibre (6), the 
two optical surfaces being joined to form an opt- 
ical Interface. 

2. An optical tap coupler as claimed in claim 1 , char- 
acterized in that the two optical surfaces (8, 14) 
are optically connected by means of a refractive 
index matching medium. 

3. An optical tap coupler as claimed in dalm 2, char- 
acterized in that the index matching medium Is a 
bonding solution of polymethyl methacrylate 
plastic fibre in methylene chloride. 

4. An optical tap coupler as claimed in any one of 
the preceding claims, characterized in that the 
first elliptical optical surface (8) is produced so as 
to be 3.86mm in length and 0.075mm In depth. 

5. An optical tap coupler as claimed in any one of 
the preceding claims, characterized in that the 
second elliptical optical surface (14) is produced 
so as to be angled by a selected angle with re- 
spect to the longitudinal axis of the tap fibre (6). 

6. An optical tap coupler as claimed in any one of 
the preceding claims, characterized in that the 
through fibre is curved, and the elliptical optical 
surface (8) is formed on the outer radial portion 
of the through fibre. 

7. An optical tap coupler as claimed in any one of 
the preceding claims, further characterized by an 
insulative housing (52) having a groove portion 
(82) to receive the through fiber (4), and a groove 
portion (88) to receive th tap fiber (6). 

8. An optical tap coupler as claimed in either of 
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claims 6 or 7, characterized in that said groove 
portion (82) is curved about a radius equal to the 
radius of curviture of the through f ibr (4). 

9. A method of preparing an optical throughput fibre 
(4) and/or an optical tap fibre (6) for an optical tap 
coupler (2), the method being characterized by 
the steps of: 

a) forming intermediate the length of the 
throughput fibre (4), a first elliptical optical 
surface (8) extendjng lengthwise of the 
throughput fibre (4); and/or 

b) forming on an end of the tap fibre (6). a sec- 
ond elliptical optical, surface (14) extending 
obliquely across said end of the tap fibre (6), 
and 

c) joined said elliptical optical surfaces. 



13. A method as claimed in any of claims 9-12, char- 
acterized by the further steps of laying the 
throughput fibre (4) in an arcuate groove (82) in 
a flat surface (55) of an optical tap coupler hous- 
ing (52), the radius of the arcuate groove (82) of 
the housing (52) being equal to the radius of the 
arcuate groove (20) in the jig (10); laying the tap 
fibre (6) in a rectilinear groove (28) in said flat 
surface (55) of the housing (52). which groove 
(88) communicates with the arcuat groove (82) 
In the flat surface (55) of the housing (52) with the 



optical surface (14) of th tap fibre (6) in align- 
ment with the optical surface (8) of the through- 
put fibre (4); and optically connecting said optical 
surfaces (8, 14) by means of a refractive index 
5 matching medium, thereby to produce said cou- 

pler (2). 

14. A method as claimed in claim 13, characterized 
in that the index matching medium is a bonding 

10 solution of polymethyl methacrylate plastic fibre 

In methylene chloride. 

15. A method as claimed in any one of the preceding 
claims 9-14, characterized in that the first elliptl- 

15 cal optical surface (8) is produced so as to be 

3.86mm in length and 0.075mm In depth. 

16. A method as claimed in any one of the preceding 
claims 9-15, characterized in that the second el- 
liptical optical surface (14) is produced so as to 
be angled by a selected angle with respect to the 
longitudinal axis of the tap fibre (6). 

17. A jig (10) for use in forming an optical throughput 
fibre (4) for an optical tap coupler (2), with an el- 
liptical optical surface (8) extending lengthwise of 
the throughput fibre (4), the jig (10) comprising a 
block made of an hard material and having 
formed therein an arcuate peripheral fibre receiv- 
ing groove (20) having a base (21) of a predeter- 
mined cross-sectional radius, respective flats 
(24) of a pair of opposed, elongate flats (24) 
bounding each side of the groove (20) and being 
tangential therewith so that the depth of the 
groove (20) is progressively reduced towards the 
longitudinal centre of the flats (24) to a predeter- 
mined fraction of said predetermined cross- 
sectional radius. 

18. A jig (10) as claimed in claim 17, wherein the 
groove (20) is circular, a plurality of said pairs of 
said flats (24,26,28,30) being distributed about 
the circumference of the groove and each pair of 
flats (24,26, 28,60) progressively reducing the 
depth of the groove (20) towards the longitudinal 
centre of the flats of the pair to a different prede- 
termined fraction of said predetermined radius. 

19. A jig (10) as claimed In claim 18, wherein the 
50 groove (20) is of increased depth between said 

pairs of flats (24,26,28.30). 

20. Ajig (12) for use in forming on an end of a tap fibre 
(6) for an optical tap coupler (2), an elliptical opt- 

55 ical surface (14) extending obliquely across the 

said tap fibre (6). th jig (12) comprising a block 
made of a hard material, having a through, fibre 
receiving, rectilinear bore (42) opening at one 



10. The method of claim 9, characterized in that the 
first (8) and/or the second (14) optical surface is 20 
provided by the steps of confining the optical fi- 
bre (4,6) in ajig (10,12) so that a predetermined 
portion (4',50) of the fibre (4,6) projects from at 
least one flat, hard surface (24,40) of the jig 
(10.12); and removing said projecting predeter- 25 
mined portion (4", 50) by polishing or cutting it 
away up to said at least one flat surface (24,40), 
thereby to produce said elliptical optical surface 
(8,14). 

30 

11. A method as claimed in claim 9 or 10, character- 
ized in that in step (c) the throughput fibre (4) is 
located in an arcuate groove (20) in the jig (10) 
between two hard, flat surfaces (24) of the jig 
(10), said flat surfaces (24) being tangential with 35 
the groove (20) and said predetermined portion 
(4') of the throughput fibre (4) projecting beyond 
said two flat surfaces (24). 

12- A method as claimed in claim 10, characterized 40 
in that the tap fibre (6) is inserted into the rectili- 
near bore (46) in the jig (12), the bore (46) having 
an elliptical mouth (47) opening into the hard, flat 
surface (40) of the jig (12), the flat surface (40) 
being inclined by a predetermined angle with re- 45 
spect to the longitudinal axis of the bore (46). 
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end Into a first surface (44) of the block, the op- 
posite end of the bore (42) opening Into a flat sec- 
ond surface (40) of the block, the flat second (40) 
surfece being Inclined by a predetermined angle 
with respect to the longitudinal axis of the bore 5 
(42) whereby the bore (42) has an elliptical mouth 
(47) opening Into the inclined second surface 
(40). 
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